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MILK PRODUCTION IN FIRST-LACTATION BEEF HEIFERS
D. M. ~arshall'
Department of Animal and Range Sciences

Summary

Experimental Procedures

Milk production was estimated by weigh-suckleweigh procedures at six dates during the first lactation
of 250 first-calf beef heifers representing several
crossbred types. The effect of dam breed group on
milk yield was significant for each measurement date.
The effect of calf sex on milk intake was significant or
at least approached significance for the three earliest
measurement dates but was nonsignificant for the last
three dates. Compared to milk production at an
average of 51 days, production at 79 days was similar,
while production estimated at later stages of lactation
declined.
Estimated milk production during later
lactation was less closely associated with calf weight
than was production during early lactation.

Data were collected in a drylot management
system which allowed measurement of feed intake in
addition to performance traits that are more commonly
collected. The study included first-lactation data from
250 beef heifers and their calves for calf birth years
1987 through 1990. Heifers were managed to calve at
approximately 2 years of age. The calving season
began approximately March 1 each year. Length of the
calving season ranged from 46 days in 1989 to 66 days
in 1988.
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Introduction
Many studies have demonstrated that increased
levels of dam milk are associated with increased
production of calf weaning weight. However, increased
feed energy for the cow herd is required for increased
milk production. Further, feed energy needs for milk
production vary during lactation. Knowledge of milk
production patterns during lactation may improve our
ability to match herd feed requirements to forage
production in an optimal manner. The objective of this
study was to examine the effects of dam breed and calf
sex on milk production levels at various stages of
lactation in first-calf beef females.

-

'~ssociateProfessor

Heifer breed types included crossbred AngusHereford, Simmental-Hereford,Tarentaise-Herefordand
Salers-Hereford produced in rotational crossbreeding
systems. Because breed percentages vary within a
rotation, each rotation was further subdivided based on
the percentage of Hereford as follows: SimmentalHereford heifers of low percentage Hereford (SHS),
Simmental-Hereford of high percentage Hereford (HSH),
Angus-Hereford of low percentage Hereford (AHA),
Angus-Hereford of high percentage Hereford (HAH),
Salers-Hereford of low to medium percentage Hereford
(LHL), Salers-Hereford of high percentage Hereford
(HLH), Tarentaise-Hereford of low to medium
percentage Hereford (THT) and Tarentaise-Hereford of
high percentage Hereford (HTH).
The average
percentage Hereford for each group is presented in
Table 1.
Under the drylot management system, the
heifers were placed in individual feeding stalls twice
daily and provided limited amounts of pelleted hay,
chopped hay and grain. Calves were allowed to nurse
their dams during the two daily periods when the dams

TABLE 1. NUMBER OF DAM-CALF PAIRS
AND AVERAGEPERCENTAGEHEREFORD
FOR EACH DAM BREED GROUP
Dam breed
groupa

No.

Average %
Hereford

SHSV

40

37.3

HSH
AHA

30

47

69.5
36.2

HAH

36

67.2

LHL

20

48.8

HLH
THT

12
23

75.0
48.3

HTH

42

74.5

a S = Simmental, H = Hereford, A = Angus,
L = Salers and T = Tarentaise.

were in the individual feeding stalls but otherwise were
kept separate from their dams to prevent cross-nursing.
Calves were allowed overnight access to individual
creep feeders, which provided a low-energy feed
intended to replace forage which calves would have
consumed from pasture under conventional
management.
Estimated milk production was evaluated by the
weigh-suckle-weigh method and is expressed as milk
yield after an overnight separation of calf and dam
averaging about 14 hours. This procedure did not
create an especially unusual situation for the animals,
since calves were separated overnight from their dams
every day under the drylot management system.
Overnight milk production was evaluated on six dates
in a given year, beginning near the conclusion of the
calving season.
Results and Discussion
-The effects of dam breed and calf sex on milk
yield were analyzed separately for each measurement
date. Thus, statistical comparisons across dates within
a breed group are not appropriate (Table 2). Year, as
a discrete effect, and calf birth date, as a covariate,
were also included in the statistical models.
An addit~onal model included the effect of
measurement date and its interaction with breed group.

The interaction was highly nonsignificant. The effect of
measurement date on milk yield, averaged over other
effects, can be evaluated from the bottom line in
Table 2.
The SHS and AHA dam breed groups ranked
high, while the HAH, LHL, HLH and HTH groups tended
to rank relatively low for estimated milk production
throughout lactation. The HSH and THT groups ranked
high for the earlier dates, but their production tended to
drop off more in later lactation as compared to the SHS
and AHA groups. The similarrty of estimated milk yield
of AHA heifers to SHS heifers for these 4 years
represents something of a departure from earlier years
for this herd during which SHS heifers generalty
produced significantly more milk than AHA heifers. The
reason for this departure is uncertain but possibly
reflects differences between the groups in within-herd
genetic trends.
It is not possible to determine from this
information precisely when peak milk production
occurred. In general, mean estimates were similar for
the first two evaluation dates and then declined.
Averaged over breed groups, the largest declines in
production appeared to occur between the second and
third evaluation dates (average day 79 and 108 of
lactation, respectively) and between the f i h and sixth
evaluation dates (average day 164 and 192 of lactation,
respectively).
The effect of calf sex on estimated milk
production was at or approached significant levels for
the first three but not for the final three evaluation dates
(Table 2). Steer calves consumed an average of .5 Ib
more milk than heifer calves after the overnight
separation for the first three evaluation dates. This
average sex difference was .2 Ib over the final three
evaluation dates.
Simple correlation coefficients were calculatedto
examine relationships of calf weight with milk production
for each of the six evaluation dates (Table 3). The
correlations averaged .38 for the first three evaluation
dates and .23 for the final three dates. These values
indicate a positive relationship between milk intake and
calf weight, with the relationship being stronger during
the first half or so of lactation.

TABLE 2 . ESTIMATED OVERNIGHT MlLK PRODUCTION (LB) BY BREED GROUP AND
CALF SEX FOR EACH EVALUATION DATE^^
Date 1

Date 2

SE

Mean

SE

10.1 .15

9.8

.15

Mean

Date 3
Mean

Date 4

SE

Mean

Date 5

SE

Mean

SE

Date 6
Mean

SE

Breed groupC
SHS
HSH
AHA
HAH
LHL
HLH
THT
HTH
Calf sex
Steers
Heifers
Overall avg

8.8 -15

8.4 .15

7.4 .15

6.4 .15

a Weigh-suckle-weigh procedure was performed after an overnight separation (approximately 14 hours) of
dam and calf.
Calf age averaged 50.7, 79.0, 107.5, 135.5, 163.7 and 191.5 days for dates 1, 2, 3, 4, 5 and 6,
respectively.
S = Simmental, H = Hereford, A = Angus, L = Salers and T = Tarentaise.

TABLE 3. PHENOTYPIC CORRELATIONS OF MILK PRODUCTION WITH
CALF WEIGHT FOR EACH DATE^
Date 1

Date 2
-

p
p

Date 3

-

Date 4
-

-

-

Date 5
-

-

-

Date 6

-

a Calf age averaged 50.7, 79.0, 107.5, 135.5, 163.7 and 191.5 days for dates 1, 2, 3, 4, 5 and 6,

respectively.
These results may have pertinence to decisions
involving when to wean, such as in drought years. A
calf becomes progressively less dependent on milk
relative to nonmilk sources of feed as lactation
progresses, and the dam responds by decreasing her
production. The optimal point at which to wean
depends on several additional considerations, including
forage availability and quality, cost of creep feeding,
cost of supplemental cow feed, projected calf price at
various weights and projected effects on postweaning
performance of the calf.

In general, these resutts indicate significant
effects of dam breed and calf sex on overall firstlactation milk production in beef heifers. Only minor
differences in persistence of milk production were noted
among breeds. Compared to milk production at an
average calf age of 51 days, production at 79 days was
similar, while production estimated at later stages of
lactation declined. Estimated milk production during
later lactation was less closely associated with calf
weight than was production during early lactation.

